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428 ABSTRACTS / Developmental Biology 306 (2007) 427–435depends on activation of the tyrosine kinase receptor, Sevenless
(Sev), in the R7. Prior to Sev signaling, Pros is equally
expressed in all five R7 equivalence cells. Sev activation
increases Pros expression specifically in the presumptive R7,
suggesting that differences in Pros levels affect cell fate
specification. Here, we tested whether changing Pros levels in
the R7 equivalence group controls R7 vs. CC development.
Indeed, genetic increase and/or decrease of pros leads to defects
in the adult lens. Moreover, we found genetic interactors for
Pros that affect lens formation, further supporting a dose-
dependent requirement for Pros during differentiation. Ongoing
studies are aimed at examine how Pros controls the develop-
ment and/or maintenance of the fly lens using a variety of
molecular and morphological criteria. Interestingly, the verte-
brate homologue of Pros, Prox1, has been shown to be
important during lens development. Moreover, removal of one
copy of mouse prox1 causes cataracts. Together, these data
suggest that fly and vertebrate lens formation relies on
evolutionarily conserved developmental pathways. Thus, we
propose to use the fly eye as a new genetic system for
uncovering fundamental processes necessary for vertebrate lens
formation and maintenance. Support from Research Preventing
Blindness and Ziegler Fdn for the Blind.
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In recent years, it has become increasingly clear that glia are
pivotal for proper neuronal development and function. Glia
mediate a remarkable array of cellular functions including axon
ensheathment, establishment of blood brain barrier, trophic
response, ionic equilibrium, synaptogenesis, axon pruning,
engulfment, and neuronal plasticity. Studies made in our
laboratory have demonstrated that Rap/Fzr, an activator of the
ubiquiting ligase complex APC (Anaphase Promoting Complex),
regulates gliogenesis in the developing nervous system. Loss-of-
function mutations of rap/fzr lead to an increase in number of
glia and conversely, rap/fzr overexpression results in the drastic
reduction of the number of glial cells. We have investigated the
role of glia in the structural organization and function of the
Drosophila visual nervous system using rap/fzr loss-of-function
and gain-of-function mutations. We will present anatomical,
physiological and behavioral data which suggest that glia play an
important role, not only in the proper organization of the nervous
system, but also in establishing a functional synaptic connection
in the adult brain. Increase in the number of glia cells leads to
abnormal axon projections in the optic ganglia, while loss ofglia leads to abnormal phototaxis, electrophysiological
responses, and neurodegeneration. Together, these results
indicate that normal number and organization of glia are
critical to prevent neurodegeneration in adult flies.
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Retinogenesis, the generation of a layered functional structure
of neurons and glia in the eye, is a multistep developmental
process characterized by dynamic morphogenetic events. It
involves the sequential formation of seven different cell types
frommultipotent progenitor cells under the effect of extrinsic and
intrinsic factors that coordinate the cell cycle, differentiation and
migration to the laminal layers. Live imaging is a powerful tool
that allows monitoring of the spatial and temporal parameters of
histogenetic events occurring during development. We have
established an in vivo cell tracing system in combination with
timelapse confocal microscopy to study retinogenesis in a
vertebrate model system, Xenopus laevis. Fluorescent Quantum
Dots are used as vital cell tracers to label progenitor retinal cells
in the intact embryo allowing direct visualization of the
differentiation through embryonic stages. This approach, com-
bined with overexpression and knock-out analyses of candidate
genes, aims to monitor and characterise the key events that
regulate retinal lineage and cell fate determination.
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During development, retinal progenitors undergo a series of
transitions to become differentiated post-mitotic neurons.
Canonical Wnt signaling is active in the stem cell/progenitor
niche in the Xenopus retina, and we have shown that it drives
Sox2 expression, which is required for neurogenesis (VanRaay
et al., 2005). However, sustained pathway activation prevents
retinal neuron differentiation and maintains progenitors as
neuroepithelial cells. To analyze this effect we generated
